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SUPERCONDUCTING MAGNETIC SUSPENSION 

In a suspension, to a superconducting surface of an in- 
ertial body a continuous layer of a non-superconducting ma- 
terial 3 is applied, having a thickness h>— d 0 , where H 0 

is the rated intensity of magnetic field in the working gap 
of the suspension; H cr is the critical value of the magnetic 
field intensity for the superconducting material of the in- 
ertial body; d 0 is the rated working gap between the short- 
circuited superconducting coils and the inertial body; K is 
the limiting factor of the maximum magnetic body intensity. 
Under the effect of acceleration the inertial body moves, 
with one working gap decreasing and the other increasing. 
The magnetic force in the decreasing gap increases, since 
the field intensity grows (the force being proportional to 
the square of field intensity) . In the increasing gap the 
force decreases. An increase in the force is directed 
against the effect of acceleration. The inertial body stops 
with the balance of forces, when the inertial and magnetic 
forces are equal. 
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OTMOCHTCfl K rpeuWHOKHOMy 

•S norjBcce Ha 



/—po&OAmuyio nosepwTocrb" HHepuMOHHOro xena 2 
| . HaHocni cnnoujHoij enow HecBepxnpoBOflntuero i.:a- 



repna/ia 3 TonmuHoii h ^ 



MUHanbHan iianpfweHHOcrb MarnHTHoro nona o pa-' 
GoseM 3a3ope noflp,eca; H - kpHTUMecxoe 3HaMe- 
Hue HanpjuKeHHOCTH warHiirHoro no.na nna ceepxn- 
poBOflRLMero Maiepna/ia MHepuuoiiHoro xena; d - 

HOMHHa/lbHUM paSCWHM 3a30p M8)«Ay KOpCTKOSaMX- 

HyTbiMH caepxnpoBOflau^HMH naiyujKaMH m HHepyn- 
ohhwm renoM; K - K03o>c^MUMenT orpaHHHeHUfl 
H3npfl>KGrinocTn MaKCuwanbHoro MarHHTHoro Tena. 
Tipii A8HCTBHM ycKppeHwa unepuMOHHoe Te/io ne- 
pet,?eLnaeTCa npn 3tom oawh pa6oH«H sasop 
yweHbtuaercn. ApyroA yaennMn8aercR MarHWTHan 
oma e 3330pe. KOropwS yweHbujasTca cospacraer, 
raac K3K pacrei HaripfDKeHHOCTb norm (oina rspo- 
nopUHOHa/ibna raaapaiy HanpfDKeHHoan nonR). 8 
3ascpe. kotopwm yBefiMHHBaeTCS, curia yf.i2.HbUJ3ei- 
ca YtenH'iGHtie amy HanpasnsHo nporna p,ei\- 
crsin ycKopenMR HHepuncHHoe Tsnc ociaHssnK- 
B^eiCH npM Ganance cup, kofas WHepuwe-HHafl m 

MaTHtfTH3fl CH/lbi paBHbt. ^-..Hfl 
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MsoGpereHne othocwtcji k npou;t3nonHO- 
,.-,</ np^OopoctpoeuMto h moxcgt 6uTb ncno/ib- 
30D2HO npn npon3BO/\CT3e xpvtoreHHMX 
^yucTnvucnbnwx ?"neMCHTOa, fipefiviaaMaMeH- 
fibtx ;;/>n MaBHrauMOHiibix cMcreM. . 

noflDec (npOTOTwn), COAep>xainHii uopnyc. sa- 
Kpen^enHbie na HeM Aae KopOTK03aMKHyThie 
coepxnposoAfUA'ie KaTyaiKH. ncAceiueHHoa 
wexcAy hmmm MMepquoHHoe Teno b bha& ahcks 
M3 ceepxnpoooAfliAero Marepwa/ia, oct. koto- 
poro coBMemeHa c octio KopoTKoaaMKHyTWX 
Ka rytiiGK, w CBepxnpoBOAnmvivi BKmoMaTeni*. 
He/iocTaTKOM nppTOTwna HB/iseTCt? hms- 

Ka$l HSAe>KHOCTb, CBR33HH3fl C H03MQ>KHOCTbtO 

np« heperpyaxax npeabiiueHMsi 3»aMeHHM xpn- 
TMvecxoro MarHHTHoro no.in. 

Ue/ibio M3o6peTeHnn flB/u?eTCsi nosbiuje- 

HVte- H3flOKHOCTM. 

y^aaanHaa uent. Aocniraercn tgm. Mto b 
CBepxnpoBOAnmeM MarnuTHOM noAaece, co- 
Aep>KameM icopnyc, 3axpenacHHbie Ha HeM 
Aoe KopoTK03aMKHyTue caepxnpoBOAntUwe 
tcaTyoiKM, noAseuieHHoe mcjkay hmmm wnepuM- 
OHHOQ re/io o gmag A^cxa H3 CDepxnpo30fl«- 
iuero waTepnana, ocb Kcrroporo cocMeiMena c 
octto KopoTK03aMKnyTbix KaTytucK. m ceepx- 
npoBOA«!AMM oK/iionaTe/ib. Ha o6e noBepxHO- 
ctm miepuwoHHoro Tena HaneceH caoM 
HecBepxnpOBOA" mero MeTa/in3 mniyMHOM 



eM, Honpur-iep cnapemj. KaryuiKM MoryT6wrb 
H3roTOD^CHu M3 oA»oro KycKa ceepxnpoooAn- 
mero MaTGpna/7a o BMAe Ko/jbua. MewAV Ka- 
TyuixaMW us paccTCflHv.M pabcmero aaaopa do 

5 CBOGOAHO BMCMT MHepUHOHHOe TG/IO 2 B GUfle 

AMCKa, M3roTOBJieHHOe M3 CBGpxnpoaoAHiuero 
MaTepwana. HanpnMep, hhoohii h/im W3 He- 
CBepxnpoBOAflmero MaTepMana. nanpwMep t 
- TUTana, m noKpfcijoe c/ioeM csepxnpoBOAfltAe- 
10 ro MaTepna/ia. Ha coepxnpoaoAHmyfO noeepx- 
h oct b MHapMnoHHoro rena 2 HaneceH 
cn/iouiHOM cnoft 3 HecnepxnpOBOAfHMero Ma- 
TepMaflaTonmHHOMh.TonuAviHa onpeAeineTca 
no BupajKeHwio 
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tag Ho - HOMMHanbHoe 3H34eHue nanpa>KeH- 
HOCTii warHMTHoro nonn ripn HOMt-inanbHOM 
paGoweM 333ope do mc^av KOpOTK03aMKnyTOfi 
KaryiuxoCi m HHepuHOHHUM tg/iom;. 

Hup - KpMTHMecxoe 3M3MeHwe nanpRMceH- 
hoctm MarnnTHoro nona CBepxnpoBOAfiAero 
Marepua/ia HHspunoHHoro Tena, pannoe HkK 
ana csepxnpoBOAnnKa II poAa: 

Y> • KOS^^v-UMeuT orpaHMMeHt-ia Hanpp.- 
xetiHOCTM MSKcv.ManbHoro MarHHTHoro nona 
IK SI}. 

Ha MepTex<c; i-3o6pa^;eHa npniutnnna/!b- 
nas cxeMa noAseca co cnnoujHWM cnoeM ne- 
CBepxnpoBOAsmsro MSTsnno. 

Ha cxsmg noKaaanbi xaTyniKa 1 cacpxnpo- 
BOAniASro MarnnTiioro noAaec3, UMepuiioti- 
nee reno "2. KeccepxnpoooAfltiiHH c/iofs 3 
MGranna. -/oxooBOa A, narpesaTeab 5 caepx- 
npo30Aftuero EiJKnwiajenn. .. 

KaiyiuKM 1 cBepxnposoflHuiero ManuuHO- 
ro nc^oeca >k6Ctko saicpen/ieHW o xopnycc 
npwaopa (ne no*a3aH). KaryuiKw it3roTC3/iOHbt 
;-!3 csepxnpoooAnmero npocoAa, nanpuwep 

HUOSiiGBOrO. K0H4bi Ka»(AOV) K3TyUJKl1 32MKHy- 
TU HaVOpOTKOCBGpxnpODOAStAHM COOA^HeHH- 
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tag Ho - HOMWHajibHan uanpn^KeHHOCTb war- 
20 HHTHoro no/is b pafioneM sasope o HawSonee 

yaxOM MeCTe; 

H X p - KpwTWMecKoe 3HaMGnv\e Hanpn>KeH- 

hoctm wa.-HiiTHoro nonn coepxnpoooA" tiiero 

waTepwana A«cxa; 
25 K - Koact>cl>MuneHT orpaHM^eHHfl MaKCM- 

MantHoro MarHMTHoro noan (K03^(J)MHMeHT 

naca). • 

YcTpoficTBo paSoTaeT cnefwtouxviM o6pa- 

30M. 

30 CBepxnpoBOAniAHfi MarHHTtiuft noAaec 

BMGCTe C npM5opOM. B KOTOpOM OH yCTaHOB- 

^6H, oxna>KAa(?TCfl cMCTeMort oxaa>KAeHiin (ne 
no<a3aH3) Hwxe TewnepaTypu nepexoAa wa- 
Tepwana b caepxnpoBOAnmee cocTOHHue fann 

35 hmoSmh Tk = 9,25 K). 3aTew a KaTYiuxw MarHHT- 
Horo noAosca bboaat MarnwTHbiM noTOK, tbk 
mto6u none a paocweM 333ope cocTaaan^o 
HOMHHanbuyio ae/iMMHHy H 0 . 3to mo>kgt 6wTb 
Bbino/iHGHO HGCKoribKHMw cnoco5aMM. 

40 K BbiaoAHbiM KGHuaM CBepxnpoaoAn uiefi 
KaTyuiKM npHnanoaiOT Asa tokobboa3 4, a Ha 
CBepxnpDBOAfliU'-ia nponoA BbtBOAa HaMaTw- 
aaioT narpcaaTe/ib 5. K TOKOBooAaw 4 noA'<nk>- 

"tatOT HCTOMHMK TQKa (vie nOK338K)| K 

45 HarpeaaTcriK) 5 noAKnraMatOT mctohhhk ntiTa- 

BK/nosasoT HarpGEaxenb 5 h pa3pyiuaK)T 
caepxnpoBOAWMocTb y^acTxa npoaoAa noA na- 
rpeoaTe/ieM. Bdoa^ttok b xaryiuKy 1. Otk/ho- 
50 sax3T HarpsuaTGJib 5. Ox/iasKAaiOT npoooA AO 
TeMneparypu caspxnposoAHMOCTH. Otk/ho- 

H3K)T MCT04HHK T0K3 OT TOKODBOAOB. B K3TyUJ- 
KH 1 GBGAeH TOK, 3 MdrHMTHbtft POTOX 8 

pa5oweM 3a3ops co3AaeT Hanp«>KeHHocTb no- 
55 r.n. floABac totoq K pa5oTe.' 

DpH AevicTBHH ycKopenvin MHepuHOHHoe 
Teno nepeMeiu.aeTCH. npvi stom oahh paGoMHM 
sasop yMeMbuiaeTcs. Apyrow yeenH^MBaeTCfi. 
MarHHTusn ctwa a 333ope. KOTOpuii yMeHbiua- 
ejcfl, D03P3CT2CT, Tax K3x pacTGT Hanpfl>xeH- 



2018784 



KOCTb no/in (cu/ia nponopuwotta/ibna xnaApary 
H anp«>^eHHOcTM no/in). G 3aaope. kotopwvi 
ype/in^MnaercR. cwna yMenbujacTcn. yoe/w^e- 
H ne cm/iu Manpas/ieHO nporna AGflCTBMfl ycKO- 
penna. HnepuwoHHoe tg/jo ocTanoBMTC« npw 5 
GanaHce cm/i, Kor/ja MHepunoH nan m MarHMT- 
naa CM/iu paoHbi. 

3to onncb4BaerCfl BbipaxcenueM 
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HO M3KCHM3nbH0e 3H3HeHMe Xmax patSHO 

x-d 0 -h. (4). 
noflCTaanfin sto b (3) c yneTOM (2), nonywwM 
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rp.e fio - MarHMTnaa npOHMijaeMocTb BaKyy- 
Ma; 15 

x - cMemeHMB MHepuMOHHoro iena ot ny- 
/leeoro nonoxeHun: 

So.n. - onopHan n/tomaAt noflaeca, paanaa 
b nepsoM npn6/in>KeHMM nnomaAM KaryujKw; 

mg - t-iacca I4T m ycKopeHvte cw/iw Taxce- 20 

CTM. 

flaMHoe TexHMHecKoe peoieHne Moaitona- 
eT so3Mo>KHbCTb npeBbiweHUfl no/ieM kpmtm- 
necKoro 3H3HeHHH (Hd). An« 3Toro Ha 
nosepxHOCTt wnepiJMOHHoro Te/ja HaHOCMTCH 25 
enow HecBepxnpoBOftniuero MaTepwana toh- 
ihmhom h, KOTopaa awenpaeTcn no Bbipaa<e- 

HMK3 
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rAe Ho - HOMnna/ibHaa nanpimeHHOCTb Mar- 
HMTHoro no/iB a paoo^eM 3a3ope, Mpxer 6biTb 
BW4McneHa no reoMeTpvmecKiiM napaMeTpaM 35 
noABeca, UHAyxTHBHocTM KaryuiKn ti tokc b 
KaTyiuKe vmih n3MepeHo warn MTOMeTpoM. 04e- 
bmaho, mto H 0 He MoxeT 6wTb Sonbuie Hcl. 
'<03<|><}>MaMeHT 3anaca K BcerAa AonxeH 6biTb 

< 1 . PaCCMOTpMM 3TO aHa/lUTtwiSCKM. npM CM6" 40 

meHKM KHepunOHHOro rena. none 8 3330pe 

M3MeH5ieTCR H 

H = ■ ° 
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TaKMM o6paaoM, orpannseHMe ^bidkchmh 

MHepUWOHHOrO 16/13 B COOTBeTCTBMM c Bupa- 

xeHHeM (1) He no30onaeT npn ho3mo>khom yc- 
KopeHMM npeBbiCMTb none Hcl, b pe3y/ibTaTe 
HCK/nosaeTCH B03MO*HOCTb aaxBara MarHMT- 
HOro noTOKa MHepuMOHHMM TenoM, noc/ie 
yMeHbiueHMH ycxopeHMfl MaruMTHwii noA^ec 
ocTaercn pa6oTocnoco6HWM. flpM apmctbmm 
6o/jbujoro ycKopeHMA MHepunoH.Hoe Teno mo- 
xeTKacaTbcn HecBepxnpoBOAntuviM c/ioeM no- 
aepxHOCTM KaryiuKM. 

KpOMe MCK/ik)HeHn« bo3mo>khpctm napy- 

UJeHMH HOpWa/IbHOTO 4>yHKlJMOHMpOBaHMH 

noAseca, npeA^araeMoe TexHMMecKoe pstiie- 
H«e no3Bo/i«eT o6ecne-iMTb AeMn^MposaHHe 

33 CMeT M3MeHeHM5J npM ABMXeHilM MHepUHOH- 

Horo Tena MarHMTnoro noTOKa Mepe3 HeCBepx- 
npoBOAfltA^vi Maiepna/i noKpwTMH. 
Bo3MO>KHOCTb oSecneneHwn AeMncfJuposanun 
b CBepxnpoBOAameM MarHMTHOM noAaece hb- 
nneTcn caMOCTonrenbHOM, aootbtomho c^o>k- 
Hofi npo5neMOti m noaiOMy co3Aaer 
AOno/iHMTenbHbiw nonojKHTe/ibHbifi a^eKT. 

TaKMM o6pa30M, Mcnonb3oaaHiie A2Hnoro 
ycTpoflCTBa no3Bonner noaucMTb HaAe>KHOCTb 
coepxnpOBOAfiuero MarnnTHoro nbABeca m 
oSecne^MBaeT naccMBHde ero AeMn^npoea- 
Hue. . 

TeXHMKO-31COHOMHMeCKa5J acJxJjeKTMBHOCTb 

npeAfiaraeMoro peuieHun aaK/iK)MaeTcn b no- 
BbitueHiin HaAewHOCTM m o6ecneMeHMH Ae- 

Mn<{)VipOBaHVfB KpMOreHHblX MyaCTBHTe/lbHbJX 

3neMenTOB p/ist uaAenwii, a Koropwx ohm npw- 

MeHfltOTCS. 
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OopH'yna M306pereHM« 

CBEPXnPOBOAnLU^^ MAfHUTHbllTl 
nOABEC. ccAcpxatnMM Kopnyc, aaKpennen- 
Hbie Ha hom A^e KopOTKoaaMKHyTbie csepx- 
npoBOAfiMne KaryuiKM. noABeujehnoe Me>KAy 

HHMH ilH.epUMOHHOe TeHO B BHAe AMCK3 M3 

CBepxnpcaOA-TiAero MaTepnana. ocb kotopo- 
ro coBMemeHS c ocb>o KopcTKOoaMKHyTbix <a- 

TyiDeK, CBepxnpODOAHUJUii BblK/llOHaTe/lb, ot- 

/iM^a>om»MCs re.M, mto. c uenbK) noawtueHMn 

MaAC>KHOC7H. H3 06c nOCOpXHOCTM MHCPUM- 

OHHoro Tena H3Hecen c^ovi HecBOpxnpoBOAf- 



^ unerq MeTan/ia TOmnMHOM 

rAe Ho - HOMMHa/ibKoe 3Ha^enMe Hanpa- 
JiteHHOcTM MarHMTHOro nonn.npM homm- 
55 M3/ibHOM paGos-eM 3a3ope d c Me/KAy 

KOp0TKO33MKHyTOVl K3TyiUKOM M HHepmi- 
OHHblM TedCM,* 

H K p - KpMTunecKoe 3Ha4enne HanpajKeH- 
hoctm MarHviTHOro no/in ceepxnpoaoAs- 
tuero Marepwana MHepm'OHHoro Tena. 
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